ADVANCED POLLUTION INSTRUMENTATION

A Teledyne Technologies Company

"“ TELEDYNE

ADDENDUM FOR TELEDYNE INSTRUMENTS’
M100E, M200E AND M300E FAMILY ANALYZERS

O, SENSOR OPERATION

© TELEDYNE INSTRUMENTS
ADVANCED POLLUTION INSTRUMENTATION DIVISION
(TAPI)
9480 CARROLL PARK DRIVE
SAN DIEGO, CALIFORNIA 92121-5201
USA

Toll-free Phone: 800-324-5190
Phone: 858-657-9800
Fax: 858-657-9816
Email: api-sales@teledyne.com
Website: http://lwww.teledyne-api.com/

06278 Rev. B
Copyright September 2007 DCN 5180
Teledyne Advanced Pollution Instrumentation 04 March 2009

PRINT DATE: 04 March 2009

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



THIS PAGE IS INTENTIONALLY LEFT BLANK

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS
O, Sensor Addendum to E-Series Analyzer Operator’s Manual Table of Contents

TABLE OF CONTENTS

LISt Of FIgUI S e i
LIST Of TADIES e e e e e i
I oY o Yo U] o3 A 0 o IS PP 1
Y= 1 1= Y20\ (=TS Vo [ PP 1
I © 1YL= V=Y 2
1.3. Reference NUMDEING CONVENTION ........oioiuiiiiiiiiie ettt e e e s s sttt e e e e e e st e e e e e e s s s snnaeaeeeeeessansnbaeeaeaeeesannsne 2
2. Specifications, Approvals and Warranty ............ccceeieeeeiiiiiiiiiiiiiee e 3
P ST o 1Yo o=V i o ] =S TP 3
B T 1< 1 4T Lo S = (= o 5
3.1. Physical LOCAtioN Of Op SENSON.......c.ciiiiiiiiiie e e e e ettt et e e e e s st e e e e e e e s s re e e e e e e e e saababeeeeeaeessasnnntaeeeeaeeesansnrrens 5
3.2. Physical LAYOUL Of the D5 SENSOI..........uiiiiiiii e ettt e e e sttt e e e e e s s e e e e e e e e s saat e beeeeaaesssannnnraeeeeaeeesannnneens 6
3.3. PNeUMAtiC LOCALION Of O SENSOI ..c.uuuuiiiiiiiiiiitie ettt e e e ettt e s e e e s et et s e e e s eeaabb e e esesesa bbb e s eeeseesrabanneeas 7
R o [T (o= | I @ o] g g T=Tod T KPR OPPPR PRSP 10
I AN g =1 (o o T @ W) U1 @ ] 1 =T o] 1] 1RSSR 10
RO IR o =T 10T g = L o @] o 1= o 1 o] o RS 10
N R 1= L @] o 1= 21 1T o I OO PP PP POPPPPTPPPPPTN 10
4. Basic Operation Of the Oz SENSOT .....cciiiiiice e 11
4.1.1. Oy CONCENLIALION DISPIAY ...t ieetieeiiee ettt ettt e e e ettt e e e e e s e s st ee e e e e e e e e e s aanbbeeeeaaeeeaabnbneeaaaaaaan 11
4.1.2. Warning MeSSage DISPIAY ..........uuiiiiiiiiiiiii ettt e et e e e e e e et e e e e e e e e ara e e eaaaaeean 11
A.1.3. TESEFUNCLIONS ...ttt e oottt et e e e e e oo bbbttt e e e e e e e s nnbebe e e e e e e e e st beeeeaaeeeaanbnbeeeaaaaaaas 11
N = (=Y oTo ] o T R T T To TSI i 10 SRR 13
4.2.1. Setup with Standard ANAlOg OULPULS..........uuiiiieeiiiiiiiiieee e e s e e e e e s st e e e e e e s e sasbarereeeessasrnrereeaaeeaas 13
4.2.2. Setup with User Configurable Analog OULPULS ........uuiiiiiie i e r e e e e s e nnnrer e e e e 14
R[N = UaTo I (ST O TR ST o ) (N 16
4.4. Using the E-Series AnalyZer with a Hessen ProtoCol NEtWOIK ...........uvveviieeiiiiiiiieeee e 18
4.4.1. Gas List Entry Format and DefinitioNS ...........cooiiiiiiiiiiie et e e 18
4.4.2. Setting Hessen ProtoCol STAtUS FIAGS .........uuviiiiiiiiiiiiiee ettt e e 20
5. 0, Calibration ProCEAUIES .......oouiiiiiii et e e e et e e e e e e e e e e e e eee s 23
N I O P 0% 110 = 11 o] I ST (1 o TP UT TP 23
LT I T O PN O 11 o] = 1 1[0 g I CF= LToY T 23
T 2 O P 0= 11 o] e i o] LY, =11 4T Yo N 24
6. Theory Of OPEratioN ....ccoi i 29
6.1. O2 SENSOr THEOTrY Of OPEIALION ......uuiiiiii e e ittt e e e s e e e e e e e s s st e e e e e e et e st ateeaeeeaeessasasraaeeaeessanrnraeeeaaenens 29
6.1.1. Paramagnetic MeasuremMent Of Oo......c..uuuiiiiieiii e e e e s s e e e e e e s st reeaeeeeanns 29
6.1.2. Operation Within the E-Seri€S ANAIYZET .........c.uviiiiiie et e e e s e s srrrar e e e e e annnnes 29
2 =Tl 1 0] o1 (o3 @] o T=T - o T o SR 30
I B O 1V =T V1 PP PPPPPUPPPPPPPRt 30
I Y (o] 1 41T o To =T (o FO PP PPPPPUPPPPPPPRt 30
IR B = LTI 1Y = O ORI 31
6.3. Power SUPPIY/CIrCUIL BIrEAKET ..........eeieieiieee ettt et e e e e e e bbb e e e e e e e e sanb b e e e e e e e aanbnbaeeeaaaaeas 32
6.3.1. AC POWET CONFIGUIALION ......uiiiiiiie ittt ettt ettt e e e e e s s bbb bt e e e e e e e e s nnbbaeeeaaeeannnbneeeeaaeeaaannnns 32
7. Maintenance Schedule & ProCeUUIES .......cooiviiiiiiiiie e e e 35
8. Troubleshooting & REPAIT ... 37
DIAG - SIGNAL I/O: Using the Diagnostic Signal I/O FUNCHON............coiiiiiiiiiee e e e e e 37
8.1. Using the Internal EleCtroniC StatuUs LEDS ..........c.uuuiiiieeiii e e e e s s e e e e e e e s st e e e e e s e ennerenees 39
8.1.1. Relay PCA STAtUS LEDS ....ccciiiieieiiiee sttt e sttt e e e e e s s st e e e e e e e e st e e e e e e s s annbaeaeeeeesnnnrnteneeaaenean 39
8.1.2. Setup Variables Related t0 the Oy SENSON .......cocuuiiiiiiiiiie e 40
8.2. TeChniCal ASSISIANCE ..o 41
06279 Rev. A i
DCN 5180 PRINTED DOCUMENTS ARE UNCONTROLLED

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS

Table of Contents O, Sensor Addendum to E-Series Analyzer Operator’'s Manual
LIST OF FIGURES

Figure 3-1: Example of M200E Internal Layout with O, Sensor Installed............ccccovvevveeeiiicciiiieee e, 5
Figure 3-2: Layout & DIMensions Of the Op SENSOK ........ciii i e e e 6
Figure 3-3: Base Configuration M100E Internal Pneumatics with O, Sensor Installed ...........ccccceveeevviinnnnneen. 7
Figure 3-4: Base Configuration M200E Internal Pneumatics with O, Sensor Installed ..............cccovciiveinineeen. 7
Figure 3-5: M200EM Internal Pneumatics with O, Sensor Installed ..., 8
Figure 3-6: MZ200EH Internal Pneumatics with O, Sensor INstalled ... 8
Figure 3-7: Base Configuration M300E Internal Pneumatics with O, Sensor Installed ............cccccceeiiiiiinneen. 9
Figure 3-8: Base Configuration M360E Internal Pneumatics with O, Sensor Installed ............cccccoeeiiiiiinneen. 9
Figure 4-1: Example of O, Sensor iDAS functions Imbedded into Default IDAS Channels................c.......... 16
Figure 5-1: Typical O, Sensor Calibration SEt UP.......coo i sarrre e e e 23
Figure 6-1: Oxygen Sensor - Principle of OPeration ..............ciiiiiiiiiiiieiiee e e e 29
Figure 6-2: E-Series Analyzer Electronic Block Diagram with Oy SENSOF..........ccccvviiiiieeeeiiiiieeee e 30
Figure 6-3: Status LED Locations — Relay PCA for M100E and M200E ANAlYZEersS ........ccceevvevevveieeeeeeninnnns 31
Figure 6-4: Status LED Locations — Relay PCA for M300E and M360E ANAlYZEers .......cccccevvvvvvvveeeeeeeninnnns 31
Figure 6-5: Typical Jumper Set (JP2) Set Up of the O, SENSOr HEaters ..........eveviiiiiiiiiiiieeeee e 32
Figure 6-6: Location of AC Heater Connections and Jumpers for M10OE and M200E Analyzers ................ 33
Figure 8-1: AccessiNg SIgNal I/O FUNCHONS ......cooiiuiiiieiiiiiee ettt e e eneneeas 38

LIST OF TABLES

Table 2-1: Specifications fOr the O SENSON .........eiiiiiiie it s e e e 3
Table 3-1: Typical Analog Output Assignment for E-Series Analyzers with O, Sensors Installed ............... 10
Table 4-1: Additional O, SeNSOr Warning MESSAUES. ......ccciiuurrieiiiiieeiiiiiee ettt et et e e senr e e seneeeas 11
Table 4-2: Additional O, SENSOr TESE FUNCHONS ... ..ccuuiiiiie ettt e e e e e e e s et e e e rab e e saaaeeseeas 11
Table 4-3: Additional iDAS Triggering Events for E-Series Analyzers with O, Sensors Installed................. 16
Table 4-4: Additional iDAS Triggering Events for E-Series Analyzers with Optional O, Sensors Installed..16
Table 4-5: Default Hessen Status Flag ASSIGNMENLES ........ccuuiiiiiiii e e e e e e e e e e e s ernneees 20
Table 5-1: TSR IR =T a L0 F= 0 L300 G T 23
Table 6-1: Relay PCA Status LED'’s related to the O, Sensor Heater...........coovvccvvieeeeee e 31
Table 6-2: Power Configuration for Optional Heaters (JP6) .........cooviiiiiiiiiiie e 32
Table 8-1: Typical E-Series Analyzer Signal I/O Definitions Applicable to the O, Sensor ...........ccccveeeeenn. 39
Table 8-2: Relay PCA Status LED Failure INAiCAtiONS...........ccuueiiiiiiiie i 39
Table 8-3: Typical Setup Variables for E-Series Analyzers with the O, Sensor Installed ...............cccccee..... 40

USER NOTES:

i 06279 Rev. A
PRINTED DOCUMENTS ARE UNCONTROLLED DCN 5180

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS
O, Sensor Addendum to E-Series Analyzer Operator’'s Manual 54BIntroduction

1. INTRODUCTION

1.1. SAFETY MESSAGES

Your safety and the safety of others are very important. We have provided many important safety messages in
this manual. Please read these messages carefully.

A safety message alerts you to potential hazards that could hurt you or others. Each safety message is
associated with a safety alert symbol. These symbols are found in the manual and inside the M100E/M200E/
M300E E-Series Family Analyzers. The definition of these symbols is described below:

CAUTION
GENERAL SAFETY HAZARD

Refers to the instructions for details on the specific hazard.

CAUTION
HOT SURFACE HAZARD.

CAUTION
ELECTRICAL SHOCK HAZARD.

TECHNICIAN SYMBOL

All operations marked with this symbol are to be performed by qualified maintenance
personnel only.

>pp >

NOTE

Technical Assistance regarding the use and maintenance of the
M200E or any other Teledyne Instruments product
can be obtained by:

Teledyne Instruments’ Customer Service Department by telephone at 800-324-5190

or
via the internet at http://www.Teledyne-APl.com
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1.2. OVERVIEW

This addendum is intended as a supplement to the operator’'s manuals for Teledyne Instruments’ E-Series
Analyzers. It provides an overview of the O, Sensor operation.

NOTE

Unless specifically mentioned in this addendum, the information contained in the of the
Technical/Operator’s Manual for your E-Series Analyzer applies equally to your analyzer when the
optional O, Sensor is installed.

Only those topics where there is a difference between the operation of your analyzer and one with the
optional O, Sensor installed are listed here.

1.3. REFERENCE NUMBERING CONVENTION

Unless otherwise specified, chapter, section, figure and table reference numbers referred to within this text are
relative to this document.

EXAMPLE: “Figure 2-1" refers to the figure, within this document, labeled as 2-1.

References to chapters, sections, figures and tables in the original document will be labeled as such.

EXAMPLE: “Figure 6.1 of your E-series Technical/Operator’'s Manual”.

USER NOTES:
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TELEDYNE INSTRUMENTS
Specifications, Approvals and Warranty

2. SPECIFICATIONS, APPROVALS AND

WARRANTY

2.1. SPECIFICATIONS

The specifications for the E-Series with the O, Sensor installed are similar to those listed in the Specifications
Section of the Technical/Operator’'s Manual for your E-Series Analyzer with the following exceptions listed in

Table 2-1.

Table 2-1:

Specifications for the O, Sensor

Rise/Fall Time

< 60 sec to 95%

Sample Flow Rate

The O, Sensor requires an additional 80 cm3/min

Range 0-100% O
Accuracy <+ 0.1% O3
Linearity <+ 0.1% Oy

Repeatability

<+ 0.01% O

Zero Drift

<+0.2% O2 per month (excludes up to <+0.1% Oz2 in the first 24 hours of operation)

Temp Co.

Zero: <+ 0.03% 0O2/°C, Span: <+0.05% of reading/°C

Ambient Humidity

0 to 95% RH.

Shock and Vibration

Meets requirements of BS EN 60068-2-6:1996 (IEC 68-2-6), BS EN 60068-2-
27:1993 (IEC 68-2-27), IEC 68-2-34.

Safety Rating

EExia IIC. Component Certificate ExX99E2181U

USER NOTES:
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3. GETTING STARTED
3.1. PHYSICAL LOCATION OF O; SENSOR

Generally the O, Sensor is located at the front-right of the E-Series Analyzer.

O,
Sensor

Figure 3-1: Example of M200OE Internal Layout with O, Sensor Installed
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3.2. PHYSICAL LAYOUT OF THE O, SENSOR
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Figure 3-2: Layout & Dimensions of the O, Sensor
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3.3. PNEUMATIC LOCATION OF O, SENSOR

Pneumatically the O, Sensor is generally inserted into the Sample Gas stream just downstream of the particulate
filter.
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Figure 3-3: Base Configuration M100E Internal Pneumatics with O, Sensor Installed
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Figure 3-4: Base Configuration M200OE Internal Pneumatics with O, Sensor Installed
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3.4. ELECTRICAL CONNECTIONS

The electrical connections for your E-Series Analyzer with the O, Sensor installed are similar to those listed in
the Technical/Operator’'s Manual for your E-Series Analyzer with the following exceptions:

3.4.1. ANALOG OUTPUT CONNECTIONS

One of the analog outputs of you E-Series Analyzer will be designated to reporting the O, concentration. The
following table lists the most common configurations for each analyzer family however, refer to the
Technical/Operator's Manual for your E-Series Analyzer for specific information about your model.

Table 3-1: Typical Analog Output Assignment for E-Series Analyzers with O, Sensors Installed

Model Analog Output
M100E A3
M200E A4
M200EM/EH Ad
M300E A3
M360E A3

3.5. PNENUMATIC CONNECTIONS

There are no extra or special pneumatic connections required for E-Series Analyzers with the optional O, Sensor
installed.

3.6. INITIAL OPERATION

Once the normal start up calibration of the analyzer’s primary gas (NO,, CO and SO,) measurement system is
completed, the O, Sensor should also be calibrated (See Chapter 5 of this addendum).

USER NOTES:
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4. BASIC OPERATION OF THE O, SENSOR

O, Sensor Addendum to E-Series Analyzer Operator’'s Manual

4.1.1. O, CONCENTRATION DISPLAY

When the optional O2 Sensor is installed in your E-Series Analyzer, the O, concentration will be displayed in the
concentration field of the analyzers front panel. It will alternate with the other gas concentration(s) being
measured by the instrument.

4.1.2. WARNING MESSAGE DISPLAY

Most E-Series Analyzer will also have an additional warning (see Table 4-1) when the optional O, Sensor is

installed.
Table 4-1: Additional O, Sensor Warning Messages
MESSAGE MEANING
02 CELL TEMP WARN \(/);r;%r:gor cell temperature outside of warning limits specified by O2_CELL_SET

4.1.3. TEST FUNCTIONS

There will be several additional test functions (see Table 4-2) added to the list displayed on the front panel of
your E-Series Analyzer when the optional O, sensor is installed.

Table 4-2: Additional O, Sensor Test Functions

DISPLAY PARAMETER UNITS DESCRIPTION
02 Range rangzaé%%f?;ifsttion % The temperature of gas inside the O, sensor cell.
A[X]:02CNC1 ranAgr;a(I:(())?]f(i);Ltj‘r):ttion % The temperature of gas inside the O, sensor cell.
02 CELL TEMP O2CELLTEMP C The temperature of gas inside the O, sensor cell.
02 SLOPE O2SLOPE - - The slope calculated during the most recent O, zero/span calibration.
02 OFFSET O20FFSET % The offset calculated during the most recent O, zero/span calibration.

4.1.3.1. Setting the Stability Test Function to show O

The stability test function (displayed as either (STABIL; [Gas Name]-STB)) is used during calibration operations
to determine when the cal gas readings being made the analyzer have settled on their target values adequately.
By default this test function is set to display the stability of the analyzer’s primary gas-type.

To switch it to display O, measurement stability it is necessary to reset one of the instrument’s VARS.
Specifically the STABIL_GAS VARS.

06279 Rev. A
DCN 5180

11

PRINTED DOCUMENTS ARE UNCONTROLLED

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS
Basic Operation of the O, Sensor

O, Sensor Addendum to E-Series Analyzer Operator’'s Manual

To reset the value of this VARS, press:

<PREV NEIXT> JUMP

EDIT PRNT EXIT

SAMPLE RANGE=500.0 PPB [Gas]= XXXX
<TST TST> CAL SE'II'UP 1<
+ ]
SETUP X.X PRIMARY éETUP MENU
CFG DAS RNGE PASS CLK MOIRE EXIT
SETUP X.X SECONDAI'?Y SETUP MENU
COMM VAIRS DIAG EXIT
SETUP XX ENTER PAéSWORD:SlS
8 1 8 ENITR EXIT
* ]
SETUP X.X 0) DAS_QOLD_OFF:lS.O Minutes

—

( Continue pressing NEXT until ... )

SETUP X.X

<PREV NEXT> JUMP

X) STABIL_GAS=[Default Gas]

EDIIT PRNT EXIT

+_I

SETUP X.X STABIL_GAS=[Default Gas]
Press O, then ENTR [Gas1] [Gas2] [Gas3] 02 ENTR EXIT
to set the STABIL
test function to
display O, stability. + Press EXIT 3
SETUP X.X STABIL_GAS:02 times to return
NO NO2 NOX 02 ENTR EXIH——»| 10 SAMPLE
menu.
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4.2. REPORTING RANGE SETUP
4.2.1. SETUP WITH STANDARD ANALOG OUTPUTS

If your E-Series Analyzer is configured with standard analog outputs the reporting range is defined by using the
SET submenu under the RANGE menu as follows:

SAMPLE RANGE=500.0 PFB 02= XXXX
<TST T&T> CAL SETllJ

+ ]

SETUP X.X PRIMARY'SETUP MENU

CFG DAS RNGE PASS CLK MORE EXIT
SETUP XX RANGE CONTROL MENU Press EXIT
MODE SET UNIT EXIT 3x’s to return to
the SAMPLE
+ Mode.
SETUP XX RANGE: 500.0 Conc

0 0 5 0 0 .0 ENTR E)EIT
]

( Continue pressing EXIT until ... )

EXIT discards the new
setting.
\ 4
SETUP XX ©2 RANGE: 100.00% ENTR accepts the
© 1 0 0 0 0 ENTR EXIT new setting.
Toggle these
keys to set the * T
Reporting Range
for the O-
Sensor. 7
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4.2.2. SETUP WITH USER CONFIGURABLE ANALOG OUTPUTS

If the E-Series Analyzer is configured with user configurable analog outputs, the O, reporting range setup is
found under the AIO CONFIGURATION submenu by pressing:

From the
AlO CONFIGURATION SUBMENU
DIAG ANALOG IO CONFIGURATION
PREY NEXT ENTR EXIT

M— ¥

DIAG AID ACUTS CALIBRATED: NO DIAG AIO DATA_OUT_2: OUTPUT: &V

SEIT> CAL EXIT SEIT> EDIT EXIT
| v —
Continue pressing SET> until you reach the ( Continug pressing SET= until ... >
output ta be configured

v DIAG AIQ DATA_OUT_2: SCALE: 500 %
DIAGAIO  DATA_OUT_2: 02 CONC <SET SET> EDIT -

<SET SET=» EDIT EXIT I—+
[

DIAG AIO DATA_OUT_2: SCALE: [5{0) %

 <CH CH> INS DEL [1], ENTR EXIT
Use these | |
keys to |
change the N v [ ExampLE )
ange scale. DIAG AIO DATA_OUT_2: SCALE: 2[5]0 %

<CH CH> INS DEL [1] ENTR EXIT

+—l

DIAG AIO DATA_OUT'_Z: SCALE: 250.00 %

<SET SET= EDIT E)EIT

Range Selection Keypad Functions

KEY FUNCTION
<CH Moves the cursor one character to the left.
CH> Moves the cursor one character to the right.
INS Inserts a character before the cursor location.
DEL Deletes a character at the cursor location.
[?] Press this key to cycle through the range of numerals and characters available for insertion:
0-9; as well as “+” & “-“.
ENTR Accepts the new setting and returns to the previous menu.
EXIT Ignores the new setting and returns to the previous menu.

Some keys only appear as needed.
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4.3.iDAS AND THE O, SENSOR

When the optional O, Sensor is installed in your E-Series Analyzer, there are several additional iDAS triggers
and parameters.

Check the Technical/Operator’s Manual for your E-Series Analyzer for specific information about your model.

Table 4-3: Additional iDAS Triggering Events for E-Series Analyzers with O, Sensors Installed

Name Description
02SLPC O slope and offset recalculated
O2TMPW O, Sensor cell temperature warning

Table 4-4: Additional iDAS Triggering Events for E-Series Analyzers with Optional O, Sensors Installed

Name Description Uni
ts
O2SLPE O, slope —
O20FST O, offset %
02ZSCN O, concentration during zero/span calibration, just before computing new slope and offset %
O2CONC O, concentration %
O2TEMP O, sensor cell temperature °C

Sometimes these additional iDAS functions are included in one of the E-Series Analyzer’s default iDAS channels
such as in the following example for the M200E Analyzer:

List of Channels List of Parameters
STORE NUM
PARAMETER| MODE | PRECISION [Pg vn oo
SMPFLW AVG 2 OFF
I O3FLOW AVG 2 OFF
RCPRESS AVG 2 OFF
Name: DIAG| - | SMPPRES AVG 2 OFF
Event: ATIMER | RCTMP AVG 2 OFF
Parameters: 11 | PMTTMP AVG 2 OFF
| Report Period: 001:00:00. | ‘B’gxmg ﬁxg g 8EE
No. of Records: 1100 OJTMP AVG > OFF
RS-232 Report: OFF [ 2ERO AVG > OFF
Channel Enabled: ON AVPS AVG 1 OFF
Cal Hold OFF: OFF |
| A_NXCNCT AVG 1 OFF
/ { NOCNCH1 AVG 4 OFF
| N2CNCH AVG 71 OFF
STABIL AVG 1 OFF
/ | SMPFLW AVG 2 OFF
O3FLOW AVG 2 OFF
Name: HIRES | ,/ | RCPRESS AVG 2 OFF
Event: ATIMER | SMPPRES AVG 2 OFF
Parameters: 17 | RCTMP AVG 2 OFF
Report Period: 000:00:01 |, zmmg ’/xg 2 8EE
- No. of Records: 1500 | LAl Al 2 O
RS-232 Repor: OFF| | |CO2TMP_ | AVG 2 OFF
Channel Enabled: OFF AZERO AVG 2 OFF
Cal Hold OFF: OFF I HVPS AVG 1 OFF
REFGND AVG 1 OFF
| REF4096 AVG 1 OFF

Figure 4-1: Example of O, Sensor iDAS functions Imbedded into Default iDAS Channels
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4.4. USING THE E-SERIES ANALYZER WITH A HESSEN
PROTOCOL NETWORK

4.4.1. GAS LIST ENTRY FORMAT AND DEFINITIONS

The default gas list for your E-Series Analyzer will include an additional listing that will look something like:
02, 0, [Gas ID], REPORTED

The exact Gas ID will be different depending on the model of your E-Series Analyzer. Check the
Technical/Operator's Manual for your E-Series Analyzer for specific information about your model.

To check or set the Gas ID for the O, Sensor of your E-Series Analyzer, press:
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SAMPLE RANGE=500.0 PPB  [Gas]= XXXX

<TST TST> CAL SETUP

+—I

SETUP X.X PRIMARY SETUP MENU

Concentration display
continuously cycles
through all gasses

CFG DAS RNGE PASS CLK MOlRE EXIT

SETUP X.X SECONDAhY SETUP MENU
COMM VARS DIAG EXIT

I—+

COMMUNICATIONS MENU

D HESN COM1 COM2 EXIT
HESSEN VARIATION:TYPET v
<SET SET> EDIT EXIT HESSEN GAS LIST
]

<SET SET> EDlIT EXIT

C Continue pressing NEXT until ... )— l

SETUP X.X NOX, 0,211, REPORTED
| PREV MEXT | INS DEL EDIT PRNT EXIT
Use the PREV and NEXT Keys ':'_' | -
to move between gas list
entries. o SETUP XX  GAS TYPEINOX
| PREV MEXT | ENTR EXIT EXIT sets the
Use the PREV and NEXT Keys | > Gahfo“;lpEtoo
to move between gas types. l )
SETUP X.X CONC RANGE:0
Toggle this key to set 0 ENTR EXIT
the concentration } 'l ']
range for the list
entry. =
SETUP X.X GAS ID:/ID Number] EXIT discards the
Toggle these keys to set | 0 0 0 ENTR EXIT new setting.
the appropriate GAS ID. <|——'—|
For new list entries this ENI?Wa;:;Sip:S the
number will be displayed 9
as 000. C )
SETUP X.X REPORTED:ON
Toggle this key turn ON ENTR EXIT

ON/OFF the  |——
REPORT attribute. _J
I

SETUP X.X 03, 0, 400, REPORTED

PREV MEXT INS DEL EDIT PRNT E)}IT

[
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4.4.2. SETTING HESSEN PROTOCOL STATUS FLAGS

The Hessen Flag values for an E-Series Analyzer with the O, Sensor installed are similar to those listed in the
Technical/Operator's Manual for your E-Series Analyzer with the additions. Check the manual for specific
information about your model.

Table 4-5: Default Hessen Status Flag Assignments
DEFAULT BIT
STATUS FLAG NAME
ASSIGNMENT
OPERATIONAL FLAGS
In 02 SENSOR CALIBRATION Mode | 0400
UNASSIGNED FLAGS (0000)
02 CELL TEMP WARN4 |
To assign or reset the status flag bit assignments, press:
SAMPLE RANGE=500.0 PPB  [Gas]= XXXX |
<TST TST> CAL SETUP!
Concentration display
ﬁ‘ continuously cycles
through all gasses.
SETUP XX PRIMARY SETUP MENU
CFG DAS RNGE PASS CLK MORE EXIT
Y Y
SETUP X.X SECONDARY SETUP MENU HESSEN STATUS FLAGS
COMM VARS DIAG EXIT <SET SET> EDIT ExiT
COMMUNICATIONS MENU
SETUP X.X  PMT DET WARNING: 0002
D HESN COM1COM2 EXIT
1 NEXT EDIT PRNT EXIT
HESSEN VARIATION: TYPE1 l
<SET SET> EDIT EXIT Continue pressing NEXT until desired
flag message is displayed
( Continue pressing NEXT until ... ) ¢
| SETUP XX 1ZS TEMP WARNING:0020
PREV NEXT EDIT PRNT EXIT
Continue pressing NEXT until desired
flag message is displayed
|
Y
SETUP XX BOX TEMP WARNING:0008
PREV NEXT EDIT PRNT EXIT
SETUP XX  BOX TEMP WARNING:0]008
The <CH and CH> [<CH CH>| INS DEL [0 ENTR EXIT EXIT discards the
keys move the cursor <—|—|—' new setting.
brackets “[ ]
left and right along the ENTR accepts the
bit string. new setting.
ey ‘ Y
! Press the [?] key repeatedly to cycle
DEL deletes the through the available character set: 0-9

character currently
inside the cursor
brackets.

INS Inserts a the
character at the
current location of the
cursor brackets.

NOTE: Values of A-F can also be set
but are meaningless.
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5. O, CALIBRATION PROCEDURES
5.1. O; CALIBRATION SETUP

The pneumatic connections for O, calibration are shown in Figure 5-1:

Source of VENT here if input
SAMPLE GAS is pressurized >
5 Removed during ¢ -———=-
73 calibration |
()]
T n l
25 |
[(+] QO - - o ar o o
5 |
2
S |
S o[58 ,
N g S
3 [oF — SAMPLE
®|2¢E
H] 'o‘;" g  Manual EXHAUST ]
I “é Control Valve E-Series
°° Analyzer
N’ y

Figure 5-1: Typical O, Sensor Calibration Set Up

5.1.1. O, CALIBRATION GASSES

0O, SENSOR ZERO GAS:
Teledyne Instruments recommends using pure N, when calibrating the zero point of your O, Sensor option.

O, SENSOR SPAN GAS:

Teledyne Instruments recommends using 21% O, in N, when calibrating the span point of your O, Sensor
option. Cylinders of the following types of calibrated O, gas traceable to NIST-standards specifications (also
referred to as EPA protocol calibration gases or Standard Reference Materials) are commercially available.

Table 5-1: NIST Standards for O,

SRM DESCRIPTION Nggg\l&ésﬁxggy

2657a Oxygen in Nitrogen 2%

2658a Oxygen in Nitrogen 10 %

2659a Oxygen in Nitrogen 21 %
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5.1.2. O, CALIBRATION METHOD

STEP 1 - SET O, SPAN GAS CONCENTRATION:

This should be equal to the percent concentration of the O, span gas of the selected reporting range (default
factory setting = 20.8%; the approximate O, content of ambient air).

SAMPLE RANGE=500.0 PPB  [GAS]= XXXX
<TST TST > C/I\L SETUP
SAMPLE GAS Td CAL:[default gas]
Gas1 GaISZ Gas3 02 ENTR EXIT
SAMPLE GAS TO CAL:02
Gas1 Gas2 Gas3 02 EN'II'R EXIT
P |
M-P CAL A1:NXCNC1 '=1OOPPI\/I NOX=X.XXX
<TST TST> ZERO SPAN COII‘lC EXI T
M-P CAL 02 SPAN CbNC:20.95%
EXIT ignores the new
0 2 0 9 5 ENTR EXIT setting and returns to

| the previous display.

+ P ENTR accepts the new [~
setting and returns to
the previous menu.

The O, span concentration value automatically defaults to
20.8%.
If this is not the the concentration of the span gas being
used, toggle these buttons to set the correct concentration

of the O, calibration gases.
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STEP 2 - ACTIVATE O, SENSOR STABILITY FUNCTION:

For instructions on changing the stability test function from to reflect reading s made by the O, Sensor output,
see Section 4.1.3.1.

NOTE

Reset the STB test function to NO, when the O, calibration procedure is complete.

STEP 3 - O, ZERO/SPAN CALIBRATION:

To perform the zero/span calibration procedure, press:
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Analyzer
continues to cycle
through NOx, NO,

NO2 and O,
measurements
throughout this

procedure.

SAMPLE RANGE=500.0 PPB  [GASF XXXX

<TST TSIT > CAL SETUP

C Toggle TST> button until ... )

v

Set the Display to show
the O2 STB test function.
This function calculates

the stability of the CO
measurement.

SAMPLE 02STB=XXX%  [GASJ= XXXX

<TST TST> CAL

SETUP

Y
Allow zero gas to enter the sample port
at the rear of the analyzer.

> below 0.00%.

Y

minutes.

Wait until 02 STB falls

This may take several

SAMPLE 02 STB=X.XX % [GASF XXXX
<TST TST> C/I\L SETUP
SAMPLE GAS TO CAL:NOX
Press 02 then ENTR NOX 02 ENTR EXIT
to initiate zero point "
calibration of the
O2sensor. = ¥ Press ENTR to changes
M-P CAL 02 STB=X.XX % [GASF XXXX the OFFSET & SLOPE
values for the O,
<TST TST> Z$R0 CONC EXIT measurement.
} Press EXIT to leave the
Y librati h d and
M-P CAL 02STB=XXX%  [GASJ XXXX e 1o e ;rr;?,?ouz”
<TST TST> ENJR CONC EXIT menu.
Allow span gas to enter the sample port
at the rear of the analyzer.
Wait until 02 STB falls
| »|  below0.00%
This may take several
* minutes.
SAMPLE 02 STB=X.XX % [GASF XXXX
<TST TST> CPI«L SETUP
SAMPLE GAS TO CAL:/Default Gas]
Press O2 then ENTR NOX O|2 EN'II'R EXIT
to initiate span point "
calibration of the +—‘
O2sensor. =
M-P CAL 02 STB=X.XX % [GASJF XXXX
; <TST TST> ZERO SPAN COII\IC EXIT
Tho SPAN K ‘_‘ EXIT discards the
e ey now appears R
during the transition from ¥ new setting.
zero to span. M-P CAL 02 SPAN CONC: 20.95 %
You may see both keys. 0 2 0 9 5 ENTR EXIT ENTR aCCtetPtS the
If either the ZERO or SPAN 1 new setting.
buttons fail to appear see ¥
Section 11 for Ry Press ENTR to changes
troubleshooting tips. M-P CAL 02 STB=X.XX % [GASF XXXX the OFFSET & SLOPE
<TST TST> ZERO SPAN CONC EXIT values for the O,
measurement.
L+ Press EXIT to leave the
— R calibration unchanged and
M-P CAL 02 STB=X.XX % [GASJE XXXX return to the previous
<TST TST> ENTR CONC EXIT menu.
M-P CAL 02 STB=X.XX % [GASF XXXX
{645 EXIT at this point
<TST TST> ENTR CONC EXIT]| - returns to the

SAMPLE menu.
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6. THEORY OF OPERATION

6.1. 02 SENSOR THEORY OF OPERATION
6.1.1. PARAMAGNETIC MEASUREMENT OF O,

The O, Sensor used in the E-Series Analyzer utilizes the fact that oxygen is attracted into strong magnetic field,;
most other gases are not, to obtain fast, accurate oxygen measurements.

The sensor’s core is made up of two nitrogen filled glass spheres, which are mounted on a rotating suspension
within a magnetic field. A mirror is mounted centrally on the suspension where light is emitted onto the mirror
and reflects the light onto a pair of photocells. The signal generated by the photocells is passed to a feedback
loop, which outputs a current to a wire winding (in effect, a small DC electric motor) mounted on the suspended
mirror.

Oxygen from the sample stream is attracted into the magnetic field displacing the nitrogen filled spheres and
causing the suspended mirror to rotate. This changes the amount of light reflected onto the photocells and
therefore the output levels of the photocells. The feedback loop increases the amount of current fed into the
winding in order to move the mirror back into its original position. The more O, present, the more the mirror
moves and the more current is fed into the winding by the feedback control loop.

A sensor measures the amount of current generated by the feedback control loop, which is directly proportional
to the concentration of oxygen within the sample gas mixture.

Figure 6-1: Oxygen Sensor - Principle of Operation

6.1.2. OPERATION WITHIN THE E-SERIES ANALYZER

The oxygen sensor option is transparently integrated into the core analyzer operation. All functions can be
viewed or accessed through the front panel, just like the functions for NOx.

e The O, concentration is displayed in the upper right-hand corner, alternating with the instrument’s other
gas concentrations.

e Test functions for O, slope and offset are viewable from the front panel along with the analyzer’s other
test functions.

e O, Sensor calibration is performed via the front panel CAL function and is performed in a nearly identical
manner as the standard NOx/NO calibration.

o Stability of the O, Sensor can be viewed by performing a zero/span calibration as shown in Section 5.1.2,
Step 3.

The O, concentration range is 0-100% (user selectable) with 0.1% precision and accuracy and is available to be
output via the instrument’s fourth output A4.

06279 Rev. A 27
DCN 5180 PRINTED DOCUMENTS ARE UNCONTROLLED

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS
O, Calibration Procedures O, Sensor Addendum to E-Series Analyzer Operator’'s Manual

The O, Sensor is maintained at a constant temperature of 50°C by means of a Proportional Integral Derivative
(PID) loop and can be viewed on the front panel as test function O2 CELL TEMP.

The O, Sensor assembly itself does not have any serviceable parts and is enclosed in an insulated canister.

6.2. ELECTRONIC OPERATION

6.2.1. OVERVIEW

Analog Outputs Status | Control || Serial I/O Ports

This channel is often used Outputs | | Outputs |
to output the O, Sensor‘—@‘— 1-8 1-6 | Optional |
| |

Concentration | .
] Pout 3 | Optione! | | midrop |
| Current | |
< ronzj—] % | oo
Outputs 2 Ny @ ~———-——- 1
<= Aout 1 |
Aout 1 e “ | A -
” |
Flow/Pressure Sensor PCA Optional |
Sample Pressure | Ethernet |
Sensor - Analog Outputs External Digital /0 | Card
om0 r ¥} 9 —==== |
03 Flow Sensor o
B T RS-232
ower
S >, == PC 104
2 RS-232 CPU Card
73
=]
—»f
& PC 104 Bus Chip
Flash
Box Chip
Temperature cPU
- Status
LED
£ MOTHERBOARD
H
§ Thermistor Interface Dimi?arrﬁo I2C Bus
n {‘
S RELAY PCA
Temperature Other
Sensor Temperature
Sensors 2
|°C Statu: .
LED vll Various Valve
. Sensor Control Inputs a"d Valve
- options
ANALYZER’S 0, Sensor Keyboard
SENSOR Temperature & Display AC Heaters
MODULE Sensor _rm\_ -
O, Sensor
Heater
Optional O, Sensor,
P/N 04342
Figure 6-2: E-Series Analyzer Electronic Block Diagram with O, Sensor

6.2.2. MOTHERBOARD

This Printed Circuit Assembly (PCA)provides a multitude of functions including, A/D conversion, digital
input/output, PC-104 to I°C translation, temperature sensor signal processing and is a pass through for the RS-
232 and RS-485 signals. When the optional O, Sensor is installed the following additional input is included.

6.2.2.1. Thermistor Interface

O, HEATER SENSOR: The O, Sensor temperature sensor is a thermistor embedded in the O, Sensor housing.
This temperature is used to maintain the efficiency of the O, Sensor operation.

Signals related to this sensor are generally available as follows, but refer to the Technical/Operator’'s Manual for
your E-Series Analyzer for specific information about your model.
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e The value of this signal is viewable via the front panel test function O2 CELL TEMP and the SIGNAL I/O
function O2_CELL_TEMP.

e This measurement is stored in the analyzer’s iDAS and reported as test function RCEL TEMP.
e Itisrecorded by the iDAS system as the parameter O2TEMP.

6.2.3. RELAY PCA

6.2.3.1. Status LED’s

The Relay PCA for your E-Series Analyzer includes a status LED related to the heater on the O, Sensor. When
this LED is lit, the heater is on. When it is unlit, the heater is off.

Table 6-1: Relay PCA Status LED’s related to the O, Sensor Heater

Analyzer Family LED Color

M100E Family D5 Yellow
M200E Family D6 Yellow
M300E D4 Yellow

\.J

|0 gllluﬂﬂ

D5 (Yellow) — M100E Analyzers O, Sensor Heater

D6 (Yellow) — M200E analyzer O, Sensor Heater =
T |_1L|L_||_: I IZIDD

PUTAN ‘.Im--:-wlj % = D U

e e L

Figure 6-3: Status LED Locations — Relay PCA for M100E and M200E Analyzers

R0 0000000
L

DC VOLTAGE TEST
POINTS

STATUS LED’s

D4 (Yellow)
M300E Analyzers
O, Sensor Heater

Figure 6-4: Status LED Locations — Relay PCA for M300E and M360E Analyzers
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6.3. POWER SUPPLY/CIRCUIT BREAKER
6.3.1. AC POWER CONFIGURATION

The following information is applicable for M100OE and M200E Family Analyzers, except as noted.

The M300E and M360E Analyzers use a different Relay PCA. Refer to the Technical/Operator's Manual for your
E-Series Analyzer for specific information about your model regarding the O, Sensor interface with the Relay
PCA.

The O, Sensor is currently not available on the M400OE Family Analyzers.
6.3.1.1. AC Configuration — Heaters for Option Packages (JP6)

The O, Sensor options include an AC heater that maintains it at an optimum operating temperature. Jumper set
JP6 is used to connect the heaters associated with this sensor to AC power.

Since these heaters work with either 110/155 VAC or 220/240 VAC, there is only one jumper configuration.

Table 6-2: Power Configuration for Optional Heaters (JP6)

JUMPER
JUMPER HEATER(S) BETWEEN FUNCTION
COLOR
PINS
2to7 Neutral to Load
RED 3to 10 Common
02 Sensor Heater
4t09 Neutral to Load
10 9
8 7 O, Sensor
— 0 — " —

Heater

R
D

4 3 2 1

Figure 6-5: Typical Jumper Set (JP2) Set Up of the O, Sensor Heaters

30 06279 Rev. A
PRINTED DOCUMENTS ARE UNCONTROLLED DCN 5180

Information contained herein is classified as EAR99 under the U.S. Export Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



TELEDYNE INSTRUMENTS

O, Sensor Addendum to E-Series Analyzer Operator’'s Manual O, Calibration Procedures
rnrerni
L
O
O (o)
e
OPT) U—Ieater AC Powel
Configurati
Pump AC / o?u oui
Configuration o
Jumper ,
|. AC Relay K5
(OPT O, Sensor Heater)
AC Power (OPT Internal Span Gen Heater)
IN I

(J18)
Connector for AC Relays K4 & K5

Figure 6-6: Location of AC Heater Connections and Jumpers for M100E and M200OE Analyzers
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7. MAINTENANCE SCHEDULE & PROCEDURES

There are no special maintenance procedures for the O, Sensor.
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8. TROUBLESHOOTING & REPAIR

With the following exception, there are no special troubleshooting procedures related to the O, Sensor beyond
those describes in the Troubleshooting and Repair Chapter of the Technical/Operator's Manual for your E-Series
Analyzer for specific information about your model.

NOTE

Ensure that liquid water from the sampling system does not go through the O, Sensor. If liquid water is
present in the O, Sensor, the O, Sensor cannot be recovered and must be replaced.

DIAG > SIGNAL I/O: USING THE DIAGNOSTIC SIGNAL I/0 FUNCTION

The signal I/0O diagnostic mode allows access to the digital and analog I/O in the analyzer. Some of the digital
signals can be controlled through the keyboard. These signals, combined with a thorough understanding of the
instrument’s Theory of Operation are useful for troubleshooting in three ways:

e The technician can view the raw, unprocessed signal level of the analyzer’s critical inputs and outputs.

e Many of the components and functions that are normally under algorithmic control of the Central
Processing Unit (CPU) can be manually exercised.

e The technician can directly control the signal level Analog and Digital Output signals.

This allows the technician to observe systematically the effect of directly controlling these signals on the
operation of the analyzer.

Figure 8-1 is an example of how to use the Signal I/O Menu to view the raw voltage of an input signal or to
control the state of an output voltage or control signal.
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>0 VARS
1 ﬁl
|_ﬁ DIAG lI0 0) EXT_ZERO_CAL=OFF
SETUP XX ENTER PASSWORD:818
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DIAG IIO JUMPTO: 0 of all /0 SIGNALS),
| 0 0 | JUMP ENTR EXIT
I—I—l Toggle these keys to set
. No. of the
VAR to JUMP to.
[ EXAMPLE \ Check Appendix A of the
DIAG lI0 JUMPTO:XX Manual for your E-Series
2 6 JUMP ENTR EXIT analyzer for the exact
| Signal ID Number

DIAG I/O 26) AUTO_ZERO_VALVE=OFF

PREV NEXT JUMP OFIF PRNT EXIF

¢_1
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key toggles the signal o | formatted printout to the serial port

ON/ OFF " | and can be captured with a computer
or other output device.

Figure 8-1: Accessing Signal I/O Functions

NOTE

Any I/O signals changed while in the Signal I/O Menu will remain in effect ONLY until Signal /O Menu is
exited. The analyzer regains control of these signals upon exit.

See Appendix A-4 (of the Technical/Operator’'s Manual for your E-Series Analyzer) for a complete list of
the parameters available for review under this menu.
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Table 8-1: Typical E-Series Analyzer Signal 1/O Definitions Applicable to the O, Sensor

Bit or Channel
Number

A status outputs, U24, J1017, pins 1-8 = bits 0-7, default I/O address 323 hex
0 =in O, calibration mode

Signal Name Description

ST _02 CAL 7 . . .
- = 1 =in measure or other calibration mode

Relay board digital output (PCF8575), default I°C address 44 hex

0 = O Sensor cell heater on
1 = off
Rear board primary MUX analog inputs, MUX default I/O address 32A hex
02_SENSOR | 6 | O, concentration sensor
Rear board temperature MUX analog inputs, MUX default I/0O address 326 hex
02_CELL_TEMP | 4 | O, Sensor cell temperature

02_CELL_HEATER 5

The above signals may differ for your E-Series Analyzer. Check the Technical/Operator's Manual for your E-
Series Analyzer for specific information about your model.

8.1. USING THE INTERNAL ELECTRONIC STATUS LEDS
8.1.1. RELAY PCA STATUS LEDS

Table 8-2: Relay PCA Status LED Failure Indications

LED COLOR FUNCTION SF.l.';L.JI.IIJTS INDICATED FAILURE(S)
D4 (M300E)
D5 (M100E) Yellow O, Sensor Heater Cgﬂt?:’gﬁly Heater broken, thermocouple broken.
D6 (M200E)
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8.1.2. SETUP VARIABLES RELATED TO THE O, SENSOR

When the optional O, sensor is installed in your E-Series Analyzer, the additional set up variables (VARS) will
apply. There may be differences between the actual setup VARS for your E-Series Analyzer and those shown in
Table 8-3. Check the Technical/Operator’s Manual for your E-Series Analyzer for specific information about
your model.

Table 8-3: Typical Setup Variables for E-Series Analyzers with the O, Sensor Installed

Setup Variable Numeric Default Value Range Description
Units Value
LOW ACCESS LEVEL SETUP VARIABLES (818 PASSWORD)
Selects gas for stability
NO, NO2, NOX, | measurement. Enclose value in
STABIL_GAS - NOX 02 double quotes (") when setting
from the RS-232 interface.
02 _DWELL Seconds 1 0.1-30 Dwell time before taking each
sample.
O2_FILT_ADAPT — ON ON, OFF ON enables O, adaptive filter; OFF
disables it.
O2_FILT_SIZE Samples 60 1-500 O, moving average filter size in
normal mode.
O2_FILT_ASIZE Samples 10 1-500 O, moving average filter size in
adaptive mode.
O2 _FILT _DELTA % 2 0.1-100 Absolute change in O;
concentration to shorten filter.
O2_FILT_PCT % 2 0.1-100 Relative change in O
concentration to shorten filter.
O2_FILT_DELAY Seconds 20 0-300 Delay before leaving O, adaptive
filter mode.
02 _DIL_FACTOR — 1 0.1-1000 Dilution factor for O,. Used only if
is dilution enabled with
FACTORY_OPT variable.
02 _SLOPE — 1 0.5-2 O slope.
02_OFFSET % 0 -10-10 O, offset.
02_RANGE % 100 0.1-500 O, concentration range.
02 CELL_SET °C 50 30-70 O, sensor cell temperature set
Warnings: point and warning limits.
45-55
O2_CELL_CYCLE Seconds 10 0.5-30 O; cell temperature control cycle
period.
0O2_CELL_PROP — 1 0-10 O, cell PID temperature control
proportional coefficient.
O2_CELL_INTEG — 0.1 0-10 O, cell PID temperature control
integral coefficient.
O2_CELL_DERIV — 0 (disabled) 0-10 O, cell PID temperature control
derivative coefficient.
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8.2. TECHNICAL ASSISTANCE

If this manual and its Troubleshooting & Repair sections do not solve your problems, technical assistance may
be obtained from:

Teledyne Instruments, Customer Service,
9480 Carroll Park Drive
San Diego, California 92121-5201USA
Toll-free Phone: 800-324-5190
Phone: 858-657-9800
Fax: 858-657-9816
Email: api-sales@teledyne.com

Website: http://www.Teledyne-APl.com

Before you contact Teledyne Instruments’ Customer service, fill out the problem report form in Appendix C,
which is also available online for electronic submission at http://www.Teledyne-APl.com/forms.
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